The aim of this study was to investigate the factors affecting the pre-service computer science teachers' attitudes towards computer programming (ATCP). The sample consists of 119 preservice teachers at a public state university. The influences of students' demographic characteristics (gender, grade level, and high school type), their achievement in computer programming courses, perceived learning, and computer programming self-efficacy on their ATCP were tested using multiple linear regression. Descriptive, correlation and regression analyses revealed three findings: (1) students had moderately high ATCP, (2) their ATCP had significant correlations with their achievement in computer programming courses, computer programming self-efficacy, and perceived learning, and (3) three variables (achievement in computer programming courses, computer programming self-efficacy, and perceived learning) were significant predictors of their ATCP.
Introduction
Recently, two main trends relating to computational thinking have emerged in the field of education; one at K-12 level, information and communications technology (ICT) education, and the other in academic community. Students are expected to be knowledgeable about ICT to survive in the twenty-first century (Norris, 2001; Trilling & Fadel, 2009) , and consequently, considerable changes in ICT related courses even at K-12 level have been observed. In addition to holding the core background and skills into ICT tools, students are expected to construct ICT tools themselves by applying the basic notions of computer science (Hubwieser, Armoni, Giannakos, & Mittermeir, 2014) . Considering this demand, computing courses have become compulsory for students from ages 5-16 in the UK (Department for Education, 2014) . Likewise, in the USA, computer science standards have been in use since they were published by the Computer Science Teacher Association in 2011 (Seehorn et al., 2011) . What is more, 12 European countries are already offering computing related courses in their curriculum and six more are planning to improve their curriculum with respect to computer science courses.
Since Wing's (2006) influential paper on computational thinking, scholars have focused on two main questions including what computational thinking is and how educators can help their students improve their computational thinking skills. Cuny, Snider, and Wing (2010) define computational thinking as "the thought process involved in formulating problems and their solutions so that the solutions are represented in a form that can be effectively carried out by an information-processing agent" (as cited in Wing, 2011, p. 20) , while Selby and Woollard (2010) consider computational thinking as a thought process composed of five main concepts: abstraction, decomposition, algorithmic thinking, evaluation and generalization. To some, students do not have to be directly involved in computer programming to be able to develop concepts of computational thinking, as suggested in the Computer Science Unplugged movement which considers the ways to help students improve their computational thinking abilities without having to use computers (Bell, Rosamond, & Casey, 2012) . On the other hand, some other researchers in the field claim computer programming is one of the fundamental tools to improve computational thinking (Armoni, Meerbaum-Salant, & Ben-Ari, 2015) . Also, as Brennan and Resnick (2012) proposed, concepts used for programming could be regarded as the basic dimensions of computational thinking.
Such demands for computing courses and interest in computational thinking have led researchers to seek answers for one fundamental question: How can students be introduced to computer programming? (Cetin & Ozden, 2015) . As far as can be predicted, computer programming is a complex skill that grows only gradually, and it presents a set of challenges in five main areas (Boulay, 1986) : general orientation to programming or what programming is about; notional machine -an abstraction of a computer by learners; syntax and semantics of programming; standard solutions to the standard problems of computer programming -e.g. algorithms for searching and sorting; and finally, pragmatics of programming -designing, developing, testing, and debugging a program. Novice learners need to consider all these areas simultaneously while learning about and practicing programming, which brings about a significant amount of cognitive load (Boulay, 1986) .
Studies on students' learning process have been conducted in an effort to help them improve their programming understanding utilizing different approaches, e.g. noviceexpert comparisons (Wiedenbeck, Fix, & Scholtz, 1993) , students' misconceptions (Ragonis & Ben-Ari, 2005) , students' understanding (Götschi, Sanders, & Galphin, 2003) , and meta-cognition (Cetin, Sendurur, & Sendurur, 2014) . Nevertheless, students' attitudes towards computer programming (ATCP) have not received much attention in the field (Cetin & Ozden, 2015) . One reason for this could be associated with the difficulties encountered while assessing attitude, such as defining the construct or developing assessment tools. In response to such need, Cetin and Ozden (2015) , holding a tripartite view regarding attitude including the dimensions of cognition, affection, and behavior, constructed a computer programming attitude scale.
Although under-explored in the field, confounding findings as to the potential relationship between students' ATCP and their achievement in programming exist. There are some correlational studies revealing a positive relationship between students' achievement and their ATCP (Baser, 2013a; Ma & Kishor, 1997) , while some experimental studies investigating the effect of an intervention on students' achievement in program-ming and their ATCP do not suggest a straightforward relation as in Cetin and Andrews-Larson's study (2016) in which an intervention based on visualization construction had a significant effect on students' achievement but did not result in a significant increase in their ATCP, further confirmed in Cetin's (2016) and Korkmaz's (2016) studies. Thus, the potential link between students' ATCP and their performance in computer programming needs to be further investigated.
Gender, as one of the potential factors that might have an effect on students' ATCP, need to be explored within this framework as well, because various studies reveal women are underrepresented in computing related jobs and computer science majors (e.g. Cukier, Shortt, & Devine, 2002; Doube & Lang, 2012; Singh, Allen, Scheckler, & Darlington, 2007) , which might be resulting from some cultural and environmental conditions potentially influencing women's preferences and choices. Women's relatively less positive ATCP might be the reason for their under-representation though (Gurer & Camp, 2002; Stoilescu & Egodawatte, 2010) . Baser (2013b) reports that males have more positive ATCP than females; Ozyurt and Ozyurt (2015) , and Korkmaz and Altun (2013) present similar results. Despite such studies pointing out gender differences in ICT areas, it has also been shown that gender differences in ICT use have diminished in general (Alsadoon, 2013; Huang, Hood, & Yoo 2013; Top, Yukselturk, & Cakir, 2011) .
Self-efficacy is a potential area in exploring factors affecting students' ATCP. Bandura (1977) defines perceived self-efficacy as the belief in one's capabilities to achieve in specific situations or accomplish a task, and states that efficacy beliefs "... influence how people feel, think, motivate themselves, and act" (p.116). As such, in theory, self-efficacy beliefs have the potential to influence attitudes as attitudes comprise affect, cognition, and behavior (Aiken, 2002) ; however, this potential relationship has not been investigated thoroughly in the field of computer programming education (Askar & Davenport, 2009 ). Studies to date suggest that university students' self-efficacy regarding computer use is positively associated with their attitudes towards computers (Kinzie, Delcourt, & Powers, 1994) and that students' attitudes towards the internet and their internet self-efficacy are correlated (Wu & Tsai, 2006) . Likewise, it has been shown that the success of students in programming lessons depends on their ATCP and computer programming self-efficacy (Yagci, 2016) , and there is a positive correlation between students' ATCP and their computer programming self-efficacy (Ozyurt & Ozyurt, 2015) . Further studies need to consider this relationship in explaining students' computer programming abilities.
Students' educational background can be another area in exploring factors affecting their ATCP. Ozyurt and Ozyurt (2015) report that university students' ATCP showed significant differences regarding their grade level such that the sophomores showed more positive ATCP than the freshmen. Their majors might as well be influential as shown in Korkmaz and Altun's study (2013) , which reveals that of the students from three different departments including computer engineering, electrical and electronic engineering, and computer science and instructional technology, the computer engineering students had more positive ATCP than did the others.
One final area of potential relevance to students' ATCP could be their learning perception. Alavi (1994) defines learning perception as changes in learners' knowledge levels and skill perceptions before and after learning experiences. Views regarding the validity of such self-report as a measure of learning vary in the field and conflicts or conflictual arguments about actual performance and achievement versus learning perception exist. Although Koriat and Bjork (2005) and Winberg and Hedman (2008) do not see perceived learning as a good indicator of actual learning and assert that it may be different from actual achievement, Rovai, Wighting, Baker, and Grooms (2009) and Metcalfe (2009) state that learners can monitor their learning and therefore perceived learning can be a valid measure of achievement. In their line of reasoning, Rovai et al. (2009) rely on the idea that perceived learning has three components including cognitive, affective, and psychomotor learning, among which affective domain represents interests, opinions, emotions, attitudes, and values rather than mental abilities. Hence, considering its scope, students' perceived learning in a specific course is expected to influence their attitudes towards the subject, as well as in computer programming courses.
Although ATCP has attracted some interest, the research on the factors that shape the pre-service computer science teachers' ATCP is still limited. The current study examines the factors that correlate with students' ATCP, and how well gender, high school type, grade level, achievement in courses on computer programming, computer programming self-efficacy, and perceived learning predict students' ATCP.
As such, this study attempts to answer the following research questions:
What are the pre-service computer science teachers' ATCP, achievement in courses 1.
on computer programming, computer programming self-efficacy, and perceived learning?
To what extent does each predictor variable (gender, high school type, grade level, 2.
achievement in courses on computer programming, computer programming selfefficacy, and perceived learning) correlate with the students' ATCP?
To what extent do gender, high school type, grade level, achievement in courses 3.
on computer programming, computer programming self-efficacy, and perceived learning predict the students' ATCP and which variables are significant predictors of the students' ATCP?
Method
The purpose of the study is to reveal the extent of the selected variables (grade, school type, gender, achievement in computer programming lessons, computer programming self-efficacy, and perceived learning) account for students' ATCP. Hence, a correlational study design was adopted for this study.
Participants
The participants of this study were 119 pre-service teachers (Table 1) who were from the Computer Education and Instructional Tecnhnology department in a public state university in Turkey. During undergraduate education, they take 15 courses (out of 49) on information technology, computer programming, and instructional technology. After graduation, they can work as computer science teachers in secondary and high schools, instructional designers, and in jobs related with information and communication technology. Table 1 indicates the demographics of the participants. The students participated in the study were sophomore (N = 35), junior (N = 35), and senior (N = 49) students. Freshmen students were excluded as they don't have programming courses in their first year of schooling. Age of 97% of the students ranged from 19 to 24 and mean of their age was 21.80. The number of females (50.40%) was nearly the same with the number of male students (49.60%). However, most of the students (70.60%) were graduated from vocational high school in which computer programming courses were offered. Students graduated from vocational high schools mainly studied a four-year information technology program. During high school, they took courses about foundations of information and communication technology, software, and technical drawing. In addition to the common compulsory courses, they take some elective courses, such as, database management, networking, web design, computer programming, and system maintenance and repairment depending on their sub-program.
Data Collection
Data, except the academic achievement in computer programming lessons, were collected through online surveys at the end of the spring semester. Surveys were electronically sent to the individual students and only volunteers completed the surveys. The following online instruments were used to collect the relevant data; computer programming self-efficacy scale (CPSE), perceived learning scale (PL), and attitudes toward computer programming (ATCP) scale. CPSE was originally developed by Ramalingam and Wiedenbeck (1998) to investigate computer programming self-efficacy scores of higher education students in C++ programming course. The reliability of the original scale was determined to be high (α = .98). The original scale had four factors; (1) independence and persistence, (2) complex programming tasks, (3) self-regulation, and (4) simple programming tasks and the reliability scores of each factor were changing between .86 and .94. Altun and Mazman (2012) adopted the original scale which resulted with nine items within two factors (ability to perform simple programming tasks and ability to perform complex programming tasks). The reliability of scale was calculated as .93 by Altun and Mazman (2012) . In the current study, the internal consistency coefficient for this scale was calculated as .88. In order to measure pre-service teachers' perceived learning in computer programming courses, PL was administered. Initially, PL was developed by Rovai et al. (2009) to reveal students' perceived learning in a course. The initial form was consisted of three dimensions; perceived cognitive, affective, and psychomotor learning. The reliability coefficient of the original scale was determined to be high (α = .79). Top, Yukselturk and Inan (2010) adopted the original scale, and it was resulted in nine items with the reliability of .81. In the current study, the Cronbachs' alpha reliability coefficient of PL scale was found out as .70.
ATCP scale was originally developed by Cetin and Ozden (2015) to assess higher education students' attitudes toward computer programming. The 5-point Likert type scale had 18 items within three factors (affection, cognition, and behavior). Reliability scores of dimensions of ATCP scale were ranged between .80 and .90. The internal reliability of original scale was determined to be high, .94. In the current study, the overall Cronbach's alpha coefficient of ATCP scale was found out as 0.93.
Another datum for this study was students' academic achievement. Computer programming achievement scores of the students were calculated based on their last two computer programming courses' grades. Depending on their grade level, mean score of two of the following courses were used to calculate achievement scores of the students; Programming Language I, Programming Language II, and Internet Based Programming. The courses were presented to the students in their third, fourth and fifth semesters, respectively. In these courses, C, C++, and PHP were taught respectively. These courses were given in the Computer Education and Instructional Tecnhnology Department at a public state university. The main goals of the courses were helping pre-service teachers become knowledgeable and competent in the fundamental concepts and functions of computer programming.
Data Analysis
Before the data were subjected to statistical analysis, the negative items in the data collection instruments were reversed. The data gathered with online instruments and achievement in programming languages courses were analyzed initially by descriptive statistics such as mean and standard deviation. The normality of data was tested based on the assumption that in a normally distributed sample, 95% of z-scores of skewness and kurtosis should lie between −1,96 and +1,96 (Field, 2009) . Although only the z-score of self-efficacy was higher than 1,96, the normality test of Kolmogorov-Smirnov indicated a normal distribution for self-efficacy. Hence, it was accepted that the data of each factor were normally distributed. Then, using the statistical analysis software SPSS 20.0, bivariate and multivariate analyses were conducted on the data. For example, Pearson Product-Moment Correlation was run to examine the correlation between the pre-service teachers' gender, grade, school type, achievement in programming languages courses, computer programming self-efficacy perceived learning, and ATCP. Additionally, multiple-regression analysis was run to assess how well the pre-service teachers' ATCP can be explained in terms of the selected variables (pre-service teachers' gender, grade level, high school type, achievement in programming languages courses, computer programming self-efficacy, and perceived learning).
Findings

Descriptive Statistics
Pre-service computer science teachers' mean scores on achievement in programming language courses, computer programming self-efficacy, perceived learning and ATCP are indicated in Table 2 . Students attained moderately high scores on the computer programming self-efficacy (X � = 3.87), perceived learning (X � = 3.61) and ATCP (X � = 3.73) scales on the 1-5 Likert measurement. Additionally, mean of the students' academic achievement scores is 67.41 over 100 points.
Correlations among Variables
In order to analyze the correlations between students' ATCP and the independent variables in the regression model, Pearson correlation coefficients were calculated. As seen in the Table 3 , four variables were significantly correlated with students' ATCP. The preservice computer science teachers' ATCP had statistically significant correlations with their achievement mean in computer programming courses (r (119) = .47), their computer programming self-efficacy (r (119) = .74), and perceived learning (r (119) = .71). On the other hand, the correlations between ATCP and grade level, between ATCP and high school type, and between ATCP and gender were not statistically significant. 
Regression Analysis
In the introduction part, depending on the findings in the literature, it was hypothesized that gender, school type and grade level have effects on the ATCP. However, they were excluded from the multiple regression analysis, because they were not significantly correlated with the dependent variable (Field, 2009 ). If there is a strong correlation between the predictor variables, multicollinearity, which may violate the one of the assumptions of the multiple regression, will exist. If the collinearity between the predictors is perfect, then it will be difficult to distinguish the unique estimates of regression coefficients. In this study, because the correlations between the predictors are below .80, and variance inflation factors (VIF) are below 10 (Cohen, Cohen, West, & Alken, 2003; Field, 2009) , multicollinearity between predictors is not worthy of concern. Table 4 represents the result of multiple-regression analysis conducted to calculate the explanation power of achievement in computer programming lessons, computer programming self-efficacy and perceived learning on students' ATCP. It was found that this model is significant (F = 69.108, p < .05) and accounted for 64.3% of the variance (R = .802) in pre-service computer science teachers' ATCP. According to the Table 4 , perceived learning (t = 4.510), computer programming self-efficacy (t = 5.203), and achievement mean in computer programming courses (t = 2.868) were significantly positive predictors for students' ATCP. As can be seen in the Table 4 , perceived-learning, computer programming self-efficacy and achievement mean have positive weights, indicating that students with higher achievement, computer programming self-efficacy and perceived learning scores were expected to have higher attitude scores. Based on this regression analysis, the equation for the regression line for predicting students' ATCP was: ATCP = perceived learning x 0.485 + computer programming self-efficacy x 0.478 + achievement mean x 0.006 -0.252 -.409 ** .356 ** Self-efficacy 6.
-.701 ** Perceived learning 7.
-** Correlation is significant at the 0.05 level (1-tailed). 
Discussion and Conclusion
This study aimed to investigate the factors that affect the pre-service computer science teachers' ATCP. With this aim, students' gender, high school type, grade level, achievement in computer programming language courses, computer programming self-efficacy, and perceived learning were subjected to regression analysis in order to test whether these variables could be used to predict their ATCP. The results of the multiple-regression analysis suggested that students' academic achievement, computer programming self-efficacy and perceived learning play important role in explaining their ATCP, accounting for 64.3% of the variance explained. In contrast, high school type, grade level and gender were not significant predictors of ATCP.
There are studies investigating the relationship between affective and cognitive domains. In one of the influential papers examining the correlation between achievement and attitude, after investigating 113 primary studies, Ma and Kishor (1997) emphasized that there is a positive correlation between attitude and achievement, but this relationship is not statistically significant. On the other hand, some researchers found a significant relationship between attitude and achievement (Recber, Isiksal, & Koc, 2018) . Correlation between achievement in computer programming lessons and ATCP was positive and significant (r = .473, p < .01) in the current study. In addition, academic achievement was one of the significant predictors of students' ATCP. Similar to the current study, Baser (2013b) carried out a study with 179 pre-service teachers and stated that there is a significant positive correlation between students' ATCP and their achievements in programming. Lee, Kim, and Lee (2017) conducted a study with 4221 elementary school students and also found that ATCP was highly correlated with academic achievement in programming education.
Research investigating the relationship between attitude and self-efficacy has shown that there is positive correlation between these variables (Kinzie et al., 1994; Ozyurt, 2015; Ozyurt & Ozyurt, 2015) . Parallel to the findings of the previous research, in this study, it was found that there was a positive and significant correlation (r = .738, p < .01) between students' computer programming self-efficacy and their ATCP. Moreover, it was found that computer programming self-efficacy was a significant variable to predict ATCP. This finding was similar to the results of previous studies (Ozyurt, 2015; Ozyurt & Ozyurt, 2015) . Contrary to current study's finding, Yagci (2016) investigated 279 pre-service teachers and couldn't find any correlation between ATCP and their computer programming self-efficacy.
Perceived learning or self-reports of learning can be used for measure of learning although there are some criticism on the validity and reliability issues (Gravestock & Gregor-Greenleaf, 2008; Rovai et al., 2009; Van Sickle, 2016) . While not specifically focused on computer programming, there are studies that show attitude and perceived learning of the participants are highly correlated (Lin, 2018; Wong, Kong, & Hui, 2017) . Similar to the findings of these studies, current study showed that the perceived learning in computer programming was positively and highly correlated with ATCP (r = .710, p < .01). Furthermore, ATCP could be predicted using the perceived learning variable.
Students graduated from computer science related vocational high schools had several courses and experiences on computer programming. It is expected that a student who has graduated from this type of school has a different ATCP than a student who has graduated from other type of schools (Erol & Kurt, 2017 ). In the current study a non -significant correlation between ATCP and students' high school type was computed. There are controversial results on the effect of students' graduated high school type on ATCP in the literature. For example, in Yagci's (2016) study, there was a positive and meaningful difference in favor of graduates of vocational high school on ATCP. Karaci (2016a) found that vocational high school graduates had significantly less ATCP than other school type graduates. There are also studies that show no significant differences on ATCP according to the type of graduated high schools (Erol & Kurt, 2017; Karaci, 2016b) . Erol and Kurt (2017) stated that programming education in vocational high school is inadequate and this may be the reason for the controversial results in the literature.
One of the findings of the study showed that the correlation between gender and ATCP was not statistically significant. Similar to this finding of the current study, there are various studies that show no significant difference of males' and females' ATCP (Erol and Kurt, 2017; Godbole, 2014; Korkmaz, 2016; Yagci, 2016) . On the contrary, some studies show that male students have significantly higher ATCP compared to female students (Baser 2013b; Karaci 2016a; Karaci, 2016b; Ozyurt, 2015; Ozyurt & Ozyurt, 2015) . Although, researchers have found gender differences in ICT areas, the gender gap has decreased over the past several years, as seen in the current study (Alsadoon, 2013; Huang, Hood, & Yoo 2013; Top, Yukselturk, & Cakir, 2011) .
Another result of this study indicated that students' grade level was not significantly related to their ATCP. There are controversial results in literature considering the effect of grade level on ATCP. Godbole (2014) , Yagci (2016) and Karaci (2016b) reported that higher education students' ATCP did not differ according to their grade levels. On the other hand, there are studies showing students' ATCP differ according to their grade levels; some indicating higher graders had higher ATCP (Erol & Kurt, 2017) , and some showing lower graders had higher ATCP (Karaci, 2016a; Ozyurt & Ozyurt, 2015) . The reason for these differences were attributed to some factors like increased number of programming courses, more sophisticated programming courses, failing in programming courses, or increased study loads of students (Karaci, 2016a) .
Conclusion
The high school type that students graduated did not predict the attitude in the study. It might be expected that university students graduated from computer science related vocational high schools have higher ATCP scores than the university students who graduated from other high schools, since their previous experience might help them have higher grades and better learning. However, instead of starting programming education at an earlier age, the focal points should give quality education which takes into consideration the development of students' attitudes. Students who had low level quality educationthat may be the case for some vocational high schools (Erol & Kurt, 2017) -in their high schools may not be able to produce expected attitudes. Another explanation may be that at the earlier stages of their university education, students' high school computer programming experience can help them to have better grades and learn better but this advantage can decrease over time and fade away. Or, it may be the case that since the instruction and expectations from students are different in universities from high schools, previous programming experience did not provide any advantage for vocational high school students.
The curriculum of the department that participants attended in the study includes programming related courses. The number, the type and the complexity of the computing courses increase gradually by grade level till fourth grade in their department. One might expect that ATCP should improve depending on the grade level due to the increasing knowledge about programming. However, grade level was not a significant predictor for ATCP in the current study. There might be two possible explanations among the others. First one is related to the participants. The participants of this study were potential computer science future teachers or they will be most likely recruited in ICT related profession. It might be the case that since their entry level ATCP was high enough, the correlation between grade level and ATCP was low. The second explanation is related with courses offered to the pre-service teachers. The increasing number and complexity of programming courses could cause cognitive difficulties that in turn saved the participants from developing more positive ATCP depending on the grade level (Karaci, 2016a) .
In the literature there are many studies stating that computer science is a male dominated field, females are underrepresented in computer science related courses in universities and only small percentage of females choose computer science as a future career (Cheryan, Master, & Meltzoff, 2015; Galpin, 2002; Scragg & Smith, 1998) . Nevertheless, gender was not found to be a significant factor for predicting attitude in this study. There are two possible explanations for this finding, the first of which is related to the computational thinking movement. There has been a recent interest related to computational thinking in the world (Mohaghegh & McCauley, 2016) . This interest has had its place in Turkey and low level, high ceiling and wide walls programming environments (Resnick et al., 2009 ), e.g. Scratch, are started to be used in universities (Cetin, 2016) . It might be the case these programming environments helped girls to improve their computer scientist image and improved their ATCP. However, it would be early to draw out the result that gender difference is not an issue related to ATCP because of the recent instructional improvements. It will be better to test this hypothesis with different studies to get more sense. The second and more probable explanation is related to majors of the students. The students participated in the study will not be computer scientists or computer engineers; rather they will be expected to be computing teachers in middle and high schools. So, they probably considered computer programming in the context of computer science education. Unlike computer science, females do not have negative attitudes towards education as a profession (Mastekaasa & Smeby, 2008) . Therefore, gender was not found to be a significant factor since participants of the study considered programming in the context of teaching programming to middle and high school students.
In the literature, there have been conflicts about the relationship between achievement and learning perception; either perceived learning or achievement scores is a good indicator of actual learning (Metcalfe, 2009; Rovai et al., 2009 ). This study brings new insights to the literature on achievement versus perceived learning debate in the ATCP context. It was found that there was a positive and high correlation between perceived learning and achievement scores. However, multicollinearity was not existed between achievement and perceived learning. And also, they were found to be separate contributors for the prediction of ATCP. Although perceived learning and achievement scores are highly correlated, they are different constructs in the prediction of ATCP. In contrast to the literature discussing either achievement or perceived learning is more valuable to describe overall success of the individuals, results of this study suggest that the issue is not to choose between the two; rather, the issue is to use both to see a greater picture.
Positive and significant correlation between students' computer programming selfefficacy and their ATCP was found in this study and computer programming self-efficacy was a significant predictor variable for ATCP. Self-efficacy is the beliefs about a subject of the individual on his / her skill in order to be able perform a task on that subject (Bandura, 1997) . It is not an extraordinary finding that individuals who feel efficient in a field have positive attitudes towards this field. However, this result should be considered cautiously. Computer programming self-efficacy and ATCP levels of preservice teachers were at high level in this study. Since they intentionally chose their department in the university entrance exam and they will likely work in computing education related jobs after graduation, high levels of self-efficacy and ATCP were expected and intended result for the participants of the study. So, participants of this study might exclude the potential individuals who feel efficient in programming but do not want to pursue it as a profession due to some reasons, including having negative attitude towards computer programming.
The study contributes to the literature on pre-service computer science teachers' ATCP. Data presented in this study showed that the ATCP of pre-service teachers can be predicted using the achievement in computer programming courses, computer programming self-efficacy, and perceived learning. Attitude is an important variable in education. Achievement in computer programming courses, computer programming self-efficacy, and perceived learning variables can be considered to improve attitude according to the results of this study. However, the results of this study mainly depends on multiple linear regression which was conducted on the data in order to analyze the prediction effects of several variables on ATCP. One step further of this study may be to develop a model to examine the variables that have significant effect on the ATCP of students using the structural equation modelling. Moreover, 64.3% of the variance of the dependent variable, attitude toward computer programming, was explained by the four variables, leaving 35.7% unexplained. A future study may consider other variables that might have been used to predict ATCP. Additionally, further studies need to be conducted to explore the relationship among these predictor variables as a whole. 
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